The two friends entered the St. Petersburg University in 1906 where they continued their work on number theory: the physicomathematical faculty also responded with gold medals. In January 1908 they wrote a letter to K. Hensel, an extract of which appeared in Crelle's Journal in 1909 [2] . This paper brought their work on number theory to a finish. They had now come under the inspiring influence of V. A. Steklov who made them interested in mathematical physics: J. D. turned to boundary value problems, Friedmann to fluid mechanics. J. D. applied the method of Steklov to a study of the transversal vibrations of an elastic homogeneous rod in [3 ] which appeared in 1910; his joint paper with Steklov [4] is dated the same year: It was followed by a short note [5] on the heterogeneous case in 1912, but J. D. does not seem to have carried out his intention of publishing a detailed paper. By this time he was stalking bigger game.
He graduated 4 J. D.'s research during this period was concentrated on the theory of boundary value problems for linear differential equations, leading 4 Professors Timoshenko and Vernadsky have furnished the following information concerning Russian university conditions before 1918 which will help the reader to get the proper perspective. The student took a four year course and received a diploma of the first or the second class upon graduation. The requirements would correspond roughly to an American M.A. degree. The best students were encouraged to stay on and became candidates for degrees of which there were two, Magister and Doctor. The requirements for the latter were so severe that very few bothered to take it. The Magister degree was hard enough; it involved an examination and the writing and public defense of a dissertation. All academic degrees were abolished in 1918. A candidate who had passed the Magister examination could obtain the venia legendi and the title of privatdocent by giving a habilitation lecture on a preassigned topic. The number of ordinary professorships (cathedrae) was small, one started out with an extraordinary position. 6 Instituta Inzhenerov Pooteï Soöbshcheniya. J. D. used to refer to this institute as the School of Railroads; he may have had students from the railroad section. In 1912 he was appointed member of a Russian Government committee to study stresses in rails.
up to his dissertation. Later he became interested in questions of approximation (methods of W. Ritz and of C. Störmer, interpolation and mechanical quadratures) possibly through N. Krylov with whom he wrote three papers.
The very bad eyesight of J. D. presumably kept him out of the first world war. Friedmann on the other hand, who had written about airplane theory in 1911 and also had studied dynamical meteorology, saw active service with the Russian Air Force in 1914-1915 and later had a hand in research connected with aerial warfare. In 1918 Friedmann was called to the new university of Perm as professor of mechanics where he stayed for two years. J. D. accepted a call to Perm in 1920 and also stayed for two years as professor and dean. At this time starvation was widespread in Russia; living in Perm was easier than in Petrograd, but the climate was severe and J. D. nearly succumbed to an attack of pneumonia.
In 1922 we find J. D. back in Petrograd; to his three old professorships he has now added a fourth one at the Naval Academy. He also held consultantships with the Central Weather Bureau, the Optical and the Physico-Technical Institutes. The salaries were probably a minor consideration, but with each position went a set of ration cards which counted heavily in the household economy. The drawback of the many positions was that he had to spend his time on overcrowded trolley cars going from one institution to another all day long. During the three years that he remained in Petrograd J. D. had been very well-to-do before the revolution razed all values. That his mathematical library was first rate, is not surprising, 6 According to the Jahrbuch über die Fortschritte der Mathematik vol. 50 (1924) p. 149, the department of mathematics of the School of Communications published a collection of problems in higher mathematics to be used in the school. but he was also intensely fond of music and he possessed a musical library of some 6000 items including a complete collection of Russian music. He used to engage a string quartet to play at his home weekly; the concert lasted from eight in the evening until five or six in the morning with an intermission for a grand supper at midnight and a good breakfast in the morning. Shostakovich, at the age of sixteen, played part of his first symphony at one of these concerts in 1924. Life was precarious, however, and for a person with J. D.'s background Leningrad was becoming unhealthy: there was always the haunting fear of starvation-he lost ninety pounds during the revolution-and there was also the secret police. J. D. was a menshevik (social democrat) and as such he was fair game both to the okhrana of the czar and the cheka after the October revolution. In 1924 he decided to leave Russia; he arrived in this country in March 1925 and was joined by his wife and son a year later. One of J. D.'s best stories told how he tried to convince the American consul in Riga of his identity : the consul attempted to examine him in analytic geometry, but ran out of questions and gave up when J. D. threatened to take over the examination.
J. D. found asylum at Dartmouth College when he came over and stayed there for two years as visiting lecturer. He used these two years well as may be seen from the Bibliography [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] . It is still, in the main, boundary value problems and integral equations which interested him and in these fields he found new collaborators in Ch. E. Wilder and R. E. Langer who also urged him to write an English version of his dissertation [25] . His association with L. L. Silverman resulted in a paper [32] on Abel's theorem for Nörlund and Hausdorfï means which was the point of departure of much of his later work.
He was called to Brown University in 1927 and here his scientific activities really flourished. His first seven years at Brown were probably the happiest in his life. He had security and his pent-up energies overflowed in all directions. He threw himself wholeheartedly into his new surroundings where he soon became a driving force ; as Brown was pushed into the mathematical front rank, good students were attracted and were well trained (J. D. alone accounted for some twenty-two Ph. D.'s during his eighteen years of active service). His stimulating lectures were highly polished and represented up-to-date research in the field in question ; mimeographed copies of his lecture notes were widely circulated and quoted. He read passionately and his students as well as his friends profited much from his constructive criticism.
His critical ability and great erudition were soon put to use. ; we met in person at the Cornell meeting of the same year and remained in steady contact for the rest of his life. Our active collaboration started in the late fall of 1927, the first research project being the frequency of the characteristic values of an analytical kernel. This program was soon expanded to more general problems in the theory of linear integral equations, but our ambitious plans of writing the book in the field never materialized. In April 1928 we added Nörlund summability of Fourier series and in May Hausdorff summability. The latter also included questions of relative inclusion and turned out to be particularly fruitful since it led us into the theory of Fourier transforms and Laplace-Stieltjes integrals. A number of results never got beyond the stage of preliminary communications, however. A memoir on R. Schmidt summability which should have concluded the applications to Fourier series was put off indefinitely. Likewise planned memoirs on Hausdorff summability and on Laplace-Stieltjes integrals were postponed for various reasons. During the seven years that we worked together constantly we produced 24 notes and papers ; to this should be added a paper with A. C. Offord [66] and one with G. Szegö [69] . Though J. D. devoted most of his energies to our joint work during this period, he wrote six short but good papers of his own and also found time to collaborate with H. L. Krall, S. Saks, and M. H. Stone. This was the time when the new functional analysis broke through in this country and J. D. in his writings and, perhaps still more, in his teaching became a strong and influential protagonist of the new ideas.
The happiness of J. D. came to an end in June 1934 with the sudden death of his wife and from this blow he never recovered. The effect on his scientific life was immediate and destructive. He published only four papers after 1935, but a great effort still went into his lecture notes and some of his best students belong to this later period. After the outbreak of the war, most of his energy was consumed by the course in partial differential equations [E] which he and W. Feller gave in the School of Applied Mechanics at Brown. He found time, however, to finish an excellent book on the moment problem [V], the first volume in the Mathematical Surveys, which he wrote with his old friend and university mate J. Shohat. His other co-authors during this period, in addition to those previously mentioned, are N. Dunford and A. Zygmund.
J. D.'s constitution had a number of weak spots which gradually became more serious; in February 1945 his heart threatened to give in completely, but he recovered and took part in the April meeting of the Council in his old vigorous manner. A trip to his beloved California broke him down again and he died in Washington, D. C. on November 18, 1945 . He is survived by his son.
After this sketch of J. D.'s life, I shall proceed to a brief account of his scientific production which will be grouped according to subjects. If I should be found guilty of writing more fully about the investigations in which I have participated, this is due to my having a much better understanding of the ideas involved in these papers. J. D. published 71 research papers and 3 of his books are also of research character. He wrote 36 reviews in this BULLETIN as well as many reviews in the Zentralblatt and the Mathematical Reviews. These frequently contain original contributions and the same is true of his lecture notes. [56] , is still unsolved. In [65] J. D. showed, as a consequence of the uniform boundedness theorem, that a certain plausible extension of the notion of regularity in the theory of summability actually reduces to the classical concept. 1) and zero elsewhere. That this condition is also sufficient is indicated in a footnote in [55] , but the proof is still unpublished, and the sufficiency proof in [55] involves an additional restrictive end point condition on q(u). If the latter holds and if I C(s)\ is dominated by a monotone function in L(0, 00), then the method is also (L)-effective, that is, sums the Fourier series of f(x) to the sum f(x) in the Lebesgue set of the function. For the conjugate series the corresponding sine transform plays a similar role.
Number theory
During 1931-1933 we investigated the (F)-effectiveness of many methods of summation and were frequently led to a condition involving the integrability over ( -oo, oo ) of the Fourier transform of a kernel associated with the method. A number of such results were announced in my symposium address on the summation of Fourier series in Bull. Amer. Math. Soc. vol. 38 (1932) pp. 505-528, but the detailed discussion which we had planned was not published when it was found that the main result of [38] was erroneous in the generality there stated.
In [54] we discussed a method of summability by convergence factors defined by a regular matrix in which each row is a factor sequence of type (L p , L p ) with respect to a given orthogonal system. If the method is (L p )-effective, it was shown to be (ineffective for pèqép'y and all (Li)-effective methods were determined for trigonometric Fourier series. The main tool was the convexity theorem of M. Riesz for bilinear forms. . This is the field which formed the center of J. D.'s interest during a period of almost twenty years. In [3] [4] [5] he is concerned with the problem of the transversal vibrations of a clamped rod which leads to a fourth order problem
If the rod is homogeneous, p(x) and q(x) are positive constants and the problem is much simplified. J. D. proved that any twice differentiable function satisfying the boundary conditions can be represented as a uniformly convergent series in terms of characteristic functions. In these investigations he used the methods of Steklov which are restricted to self-adjoint problems. He continued these investigations in his dissertation [i] which is dated April, 1917. This is a practically self-contained, very detailed discussion of boundary value problems for linear differential systems. Starting with an outline of the theory of matrices, Lebesgue integration, and existence theorems, he proceeds to a discussion of the character of the solutions for large values of the complex parameter p, assuming the coefficient matrix to be analytic in p outside a circle, except for a pole at infinity. The boundary conditions for the interval 
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differential system you can construct a Green's function and the characteristic values of the problem are asymptotic to the characteristic values of a related differential system in such a manner that expansions in terms of fundamental functions of the two problems are equiconvergent and equi-summable. In [28] he and R. E. Langer show that certain integral equations are equivalent to integro-differential problems and hence soluble. Integral equations [20, 21, 28, 33, 42, 44, 45, 64] . The papers ff\K(x, t)\ 2 dxdt and had shown that the exponent of convergence could not be replaced by any smaller number than two even for continuous kernels. If, however, the kernel satisfies addition restrictions, it was known in some cases that better estimates hold. In [33, 45] we made a systematic investigation of the frequency problem under a large number of different assumptions of continuity, differentiability or analyticity. We replaced the integral equation by an equivalent system of linear equations for the Fourier coefficients of the solution in a suitable orthogonal system and discussed the equations with the aid of the theory of infinite determinants. We seem to have found this mode of attack independently of each other as well as the first crude estimates, but for the refined analysis the estimates given in [26] turned out to be very useful. J. D. also contributed the decisive artifice of modifying an optimum number of equations. This is probably our best joint paper, largely due to the ingenuity, knowledge, and technical skill displayed by J. D. In this investigation the kernel is supposed to be at least quadratically integrable. If merely the pth power is integrable for some p with l£p<2, the situation is strikingly different. In [44] we exhibited a symmetric kernel in L p whose spectrum is dense on the real axis as well as an unsymmetric kernel for which every X 5^O is in the point spectrum. In [64] we showed that the transformation g(#)= ƒ*«>-£(#» t)f (t) shows that the procedure is not merely suitable for numerical computations but is actually convergent. In [16] he and Krylov considered an interesting interpolation formula based upon the partial fraction expansions of the odd order derivatives of the cotangent; they establish convergence of the procedure at points of continuity and determine degree of approximation, and so on. [69] is an outgrowth of this course. The problem is that of estimating the ratio of the Lp-norms of ƒ'(#) and f(x) when ƒ (x) is a polynomial of degree w. J. D. had found that the ratio is 0(n 2 ) and G. Szegö showed that this is the right order, but the best constant could not be found except when p -2 in which case the problem had already been solved by E. Schmidt.
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Abstract spaces
[70 ] is written with Nelson Dunford and its purpose is to establish theorems of the Fubini-Jessen type for abstract-valued functions. 
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On the characteristic values of linear integral equations, Acta Math. vol. 57 [EH] (1931) pp. 
